
. .  

THE KARSKIY CRATERS ARE THE PROBABLE RECORDS OF CATASTROPHE AT THE 
CRETACEOUS-TERTIARY BOUNDARY. E.M. Kolesni  kov',M.A. Nazarov2 , D.D. Badjukov2 , 
Yu.A. Shukolyukov2, 'Geology Facu l ty  of Moscow S ta te  Un ive rs i t y ,  119899 
Moscow; 21nst.  of Geochemistry and A n a l y t i c a l  Chemistry, USSR Academy o f  
Sci., Moscow. 

I n  o rder  t o  cor robora te  the  hypothesis o f  A lvarez L.W. and o thers  (1 )  
about the  connect ion o f  mass m o r t a l i t y  and me teo r i t e  o r  cometary impact a t  
the  KT boundary, i t  i s  necessary t o  f i n d  a me teo r i t e  c r a t e r  which was formed 
a t  the  same time. Masa i t i ss  V.L. suggested t h a t  ( 2 )  t he  Karsk iy  c r a t e r s  
(USSR) a re  su i tab le ,  b u t  prev ious K / A r  data f rom o the r  l a b o r a t o r i e s  a re  
very  d i f f e r e n t  ( f rom 47 t o  82 m i l l i o n  years ) .  

and Ust-Karskiy ( 25 km) c r a t e r s  K / A r  age analyses ( 6 ~ 1 % )  were performed a t  
the  l abo ra to ry  of Geology Facu l ty  o f  Moscow U n i v e r s i t y .  The glasses cooled 
very  r a p i d l y  and had the  youngest model ages from 65,8 t o  67,6 m i l l i o n  years.  
The slower coo l i ng  c ryp to -c rys ta l1  i n e  aggregates had more anc ien t  model 
ages-from 70,5 t o  73,9 m.y. as had tagamite (68,5 and 70,6 m.y.) because 
they captured excess argon dur ing  c r y s t a l  1 i zat ion.  Excess argon f i 11 s i n  
t he  i nc lus ions  and o the r  d is turbances o f  t he  c r y s t a l l i n e  s t r u c t u r e .  I t  
separated a t  lower temperatures than rad iogen ic  argon. This  f a c t  was de ter -  
mined dur ing  spec ia l  experiments w i t h  g r i n d i n g  o f  g lass  samples and 
temperature separat ion o f  argon. 
a l l  the  glasses except f o r  o quar tz  g lass  w i t h  a low content  o f  potassium 
(0,22%). From t h i s  exampl e, 48Ar was separated p r a c t i c a l  l y  completely a f t e r  
g r i nd ing .  

on c r y p t o - c r y s t a l l i n e  aggregates, tagamite and quar tz  glasses from the  
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Karsk iy  and Ust-Karsk iy  c r a t e r s  l i e  on an isochron which has an age o f  
65,8+1.1 m i l l i o n  years and a content  o f  excess argon o f  (0,47+0,08) 10- cm /g, 
The r e s t  o f  g lasses f a l l  o f f  t he  regress ion  l i n e .  For the  two glasses w i t h  
i d e n t i c a l  composi t ion which have d i f f e r e n t  q u a n t i t i e s  o f  secondary non- 
potassium minera ls  we determine by an independent method the  content  o f  
excess argon. Taking i n t o  account these data a more exact  s lope o f  the  f i r s t  
i sochron o f  66,4+1,0 m i l l i o n  years was observed and the  second "g lass"  
isochron w i t h  age 66,5?1,1 m i l l i o n  years was const ructed.  The combined 
isochron prov ides the  most probable age o f  66,1+0,8 m i l l i o n  years which 
corresponds t o  the  Cretaceous-Ter t iary  boundary date. The Karsk iy  c r a t e r s  
may be the  records o f  fragments which were formed du r ing  t h e  g i a n t  cosmic 
body break-up. 
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I n  1987 we gathered impact glasses from the  Karsk iy  (60 km i n  diameter)  

Excess argon i s  almost complete ly  absent i n  

Least squares ana lys i s  showed t h a t  w i t h  p r o b a b i l i t y  o f  99% our  f i n d i n g s  
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